is an inflammatory cytokine (IL-32) and describe its biological function, regulation of production, genomic structure, and signal transduction.
gene was constitutively and highly expressed in this cell line, which is maintained in conditioned medium parent cell line (A549-WT) remained unresponsive to IL-18. The A549-R␤ stable clone was used to study IL-18-containing both IL-2 and IL-15. The presence of IL-2 in the conditioned medium likely contributes to the high inducible genes by microarray, which revealed that IL-18 induced several cytokine genes including IL-6 and level of NK4 gene expression (data not shown).
Because the biological function(s) of NK4 has re-IL-8 ( Figure 1D ). Among IL-18-inducible genes, which were greater than 3-fold (log base 2), there were several mained unknown, the RT-PCR product of NK4 gene was cloned for the purpose of producing a recombinant chemokines, IL-1␤, and granulocyte colony-stimulating factor, each known as an IL-18-inducible gene. Howprotein and to examine its biological activities. The recombinant NK4 protein was purified by using three seever, NK4 was highly induced at 5.3-fold (log base 2). The NK4 gene was first described 12 years ago (accession quential steps: His g/ml), we cannot rule out endotoxin contamination in recombinant proteins from E. coli. Therefore, we produced recombinant IL-32 in mammalian cells. The rILphage cell line responded to stimulation of recombinant 32␤ was produced from three different sources of mam-NK4 and produced large amounts of TNF␣ (Figure 2 , malian cells: a stable clone of Anjou65 (a derivative of bottom), which coincided with the peak fractions of prothe human epithelial 293T cell line), Cos7 stable clone tein eluting from ion exchange chromatography. At this (Cos7-S), and Cos7 transient transfection (Cos7-T). The point, we recognized that the recombinant NK4 protein maximum yield of mammalian rIL-32␤ in supernatants possesses a typical cytokine activity and renamed the was as low as 1 ng/ml, and IL-32␣ was below 100 pg/ml. molecule as IL-32.
Therefore, each mammalian rIL-32␤ was purified with an immobilized anti-IL-32␤ monoclonal antibody affinity Genomic Structure of IL-32 and IL-32 column in the presence of sodium azide (0.02%) to prefrom Other Species vent microbial growth during purification. Each of the The genomic structure of IL-32 and its localization in three mammalian rIL-32␤ induced both human and human chromosomes were analyzed. The blast program mouse TNF␣ in PMA-differentiated THP-1 cells and in the NCBI gene databank revealed that IL-32 resides in mouse Raw cells, respectively ( Figure 4C ). E. coli rILthe human chromosome 16 p13.3. IL-32 has four splice 32␣ and mammalian rIL-32␤ increased human TNF␣ variants due to mRNA splicing, as shown in Figure 3A .
( Figure 4D ) and human IL-8 production (data not shown) Three splice variants, IL-32␣, IL-32␤, and IL-32␦, were in PMA-differentiated THP-1 cells in a dose-dependent isolated from human NK cells by RT-PCR, whereas the manner. Furthermore, the high concentrations of E. coli IL-32␥ variant was previously reported as the NK4 tranrIL-32␣ and mammalian rIL-32␤ of Anjou65 induced huscript. IL-32 is organized with eight small exons; the man IL-8 in nondifferentiated THP-1 cells, but supernasecond exon contains an ATG codon. IL-32␥ has an tant of affinity-purified mock-transfected Anjou65 did additional 46 amino acids in the N terminus because not induce IL-8 ( Figure 4E ). of the absence splicing between exon 3 and exon 4.
The affinity-purified monoclonal antibody (mAb; 32-4) However, in IL-32␦ the second exon is absent, which against rIL-32␤ resulted in a high background level of results in a shift ATG codon in the third exon. Because ILmTNF␣. Therefore, we generated the FabЈ fragment of 32␣ is the most abundant cDNA clone, the recombinant the mAb. The background level was reduced dramatiprotein of this isoform was used for the experiments.
cally after removing the Fc fragment. We assessed neu-IL-32␣ has a deletion of 57 amino acid residues in the tralizing rIL-32␣ and rIL-32␤ activities with the FabЈ mAb. C terminus ( Figure 3B ) due to the splicing of exons 7 Figure 4F depicts FabЈ mAb (50 ng/ml) reduction in the and 8, in contrast to the other splice variants, which biological activity of E. coli rIL-32␣ of more than 70% have a large single exon at the end. The analysis of in a dose-dependent manner. In addition, the same Fab the IL-32 amino acid sequence revealed three potential inhibited the affinity-purified rIL-32␤ Cos7-S activity by N-myristoylation sites and one N-glycosylation site that greater than 65% ( Figure 4G ). A higher concentration are indicated ( Figure 3B ).
of FabЈ mAb did not reduce further IL-32 activities in these assays. We searched for other species of IL-32 in the NCBI 
